Searching PAJ 



1/2 <<— \> 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 08-1 95522 

(43)Date of publication of application : 30.07.1996 



(51)InLCI. 



HOIS 3/18 



(21 Application number : 06-296210 
(22)Date of filing : 30.11.1994 



(71 Applicant : HITACHI LTD 

(72)Inventor : KONDO MASAHIKO 
NIWA ATSUKO 
UOMI KAZUHISA 
SAGAWA MISUZU 



(30)Priority 

Priority number : 06281674 Priority date : 16.11.1994 Priority country : JP 



(54) SEMICONDUCTOR LASER 

(57)Abstract 

PURPOSE: To provide a semiconductor laser for an optical 
communication in which the characteristics are not almost changed 
even if an environmental temperature is varied by using a material 
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pS(lll) S iSS2 9±(C, p-GaN 
30 P^7?Fi (d = 2um, Eg=l. 9eV) 30* 
CBEffifcJ^liSfiUfcflL Ufr*?3 1*««T5. 
eoa, p-GaInNPWFl(d=100n 
m, Eg=l. 6eV) 31, GaNAsM^#Fg 
£fcjf (d = 7nm, Eg = 0. 8eV)33, n-Ga 
NP*^* FJ1 (d = 0. 4Mm, Eg=l. 9eV) 

3 4*, OMVPEffifCcfcOW^JaErS. nBF-A 
>hiOr«Se*, pSF-^>FiL/tttZn*ffl 
t^Co #ST#Fr£t4JI<DA Eci»500me Vr* 

40 [0 02 7 ] CVD£fc:J;9 Si02 M£t£3gL* h "J 
VXg*&fc». Si02 m*-7X?±LXV*v hx 

mmtl. 3-1. 8um, ^1fai^«2 .5-3. 7 

iimt'*^ 0 yctc, Si02m&&mutc£}t. omvp 

@(Hil0 .5- 1 mdq)3 5, n -GaNPSiAJlcfl/I 
0.5-Um)36, p -GaNPaiAgC@/Pl -3 
um)37, n-GaNPldI0.5/ini)38t'afc 
50 &ts„ M±(D£5KLXn&&A,tcm&1rCio^XlX »; 
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- ?mm<Dmm-e$> n -n g^©i^aw«c^P v 

?mffimttj;Z> 0 £/c, n-GaNP138«p-ng 

[0 0 2 8] ^CC. Si02»£IS**Lfc«. OMVPE 
fifcftffifcJ:?) n-GaNP¥fiftl(H2 /im)3 9, 
n-GaP^t ^^eOHO. 3Mm)4 0TTOc8 
S i Nx®mftgre«4 lJ&£U/cf£, nil 

*»»fil 5 0-4 0 0MmK:»Hil / , Su^® 
«:K»* 1 %CD{££»^M, ftttBCC£tt4£8 0 %<D^ 

[0 0 2 9] SR**«£ffl*±CCLT. fc- F 

1. 3/2mT^>o/c 0 £ ft. 2 5W6 8 5TOl5ifC 
*$tt*Tottl BOlCC^o/Co 

[0 03 0] [JU6094] #4©l8fc«tt % *»M*n 
IGaAs SELL 1.3m m^*Uf#28^30»f* U- If 

B7 (a) B, Vffim&i* H7 (b) ttfiHSUl©lfc* 

n-GaAsIfilOlBc, GaAs^^rl 
102, n-Al (0. 4)Ga (0. 6) As^7? 
FB 10 3, Al (0. 2)Ga (0. 8) As PfMB 
(Bill 0 0 nm) 11 0M1 1 2 <t I n (0. 0 
8) Ga (0. 92) N (0. 03) As (0. 97) 

#fi (mm i onm) 1 1 ifrhffif&ztizumm— 

1^PS14110 4, p-A1 (0. 4) Ga (0. 
6) As^7^ F1105, p-GaAs + f; ?*B 1 
0 6£, ^y-^MBEffiCCctOIR^JiE-ra. 
K~/*> hiUtlJS i *, pSFwOhiUttB 
e*ffil>/c. ^7 (a) fC^-T«fc5fcS i Nxl 

{tj@£i§8iu m^^a i 0 7«ts. pffljss 

10 8, nimffil0 9«:MLft:^ SSH&tcJ:*)* 
«Sfift4 0 0Min©U-1fJR^*»fe. £©SL 3R^ 
©Su®&CA/4 (A : (DfrnfrOS i 0 2tCcfc 

zi&mmm*. mw&wtcs i02ta-s i*w 

S4HB«:<fcii«g»l«4»J5S0fc o JR^-iJg 

mtLtcm+tez b ? 4 -fins une>m*~c. uzim 

*jfitt5 0mAT^ffl»ttlHfiU *©»fiifefitt£j 
1. 3*znfC*o/c 0 *fc. 2 5"C*>6 8 5'C<D«HK: 
fctt&ToBl 4 0lCC£>o/c. 

[0 03 1 ] [jas«5] »5©3dS«tt, **^*n 

SGaAs s«± i.3a vmmmttmm&m 
xmm-fZo ms (a) b, BrMtffcs*, is (b) b 

OUTERS, n -Ga A slfil 0 l±tC. GaAs 



(6) #P3^8- 1 95 52 2 
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;^77ll02, GaAslM^Ucn-I 
nGaP^7"> FB 12 1, In mi¥<D InGaPil 
n m/5<Z>G a A s ^r^ItC 5 0 ®mm UfcjBtS^-WSB 
(iHlOOnm) 128M130iIn (0. 2 
0) Ga (0. 8 0) N (0. 02) As (0. 98) 
#FB (mminm) 1 2 9*6««3ft*HKF#F 
S14B12 2, GaA sS«K:t&^fi£-Ofc:p- I nG 
aP^7^*1123, p-GaAs*iM112 
4, Ga A slO&^-m&Otcv - I nGaP^7 v FB 
10 125, p-GaAs+t?^tl26*OMVPEffi 
KiOHaOfcJdrt-*. COB*©, InGaNAsili 1 

Se^ pIF^>htlt«Zn»/c 0 XlC, 

(a) CCTjVTcfcSfcy 9^**J«r*. CCitStDiy 
^>^B^x*K RIE, RIBE, 
I?, #tt*IW*>ttC>. x^>y|ip-GaAs*iiS 
8§B 1 2 4tS*(c»il /l jaoMM^#FrgttB 1 2 
2Ccauat*cfc^CCp- I nGaP^r? FB 12 3© 
20 ^*r±$4J:^Cc-ri. C©i#©y?^fittl-1 

I n-Ga P*8fc#peB 1 27 40MV P EffitcJ: 0«fR 

f 6o ^©f£, p-GaAs3>^^Hl06?:OM 
VPEffifc<fc*)J&J58TS. PMSS10 8. nffiijmgl 
0 9 «B0ELfc«. SSHfcKJ: 9ftS»fi»9 0 0 Mm 
©Iz-lfJRTtflfc. C©», jft^fOWteA/4 
30 (A :%£»£) (Om^COS i O 2 CC JiSfiSWfl*. 
K^-O^ffitCS i02ia-S i 4 B»C<fc<& 

tttf ?2?M3 umCD^fT, 0#(r»ffl*SK»l OmAr 

fc. 2 5W8 5TJ©ffiHCC*JttSTo«l 5 

[0 03 2] JL^U/cStSTPtiSg* I n Ga A 

s P ATtUgkMtLX fecfcC^o M^C, InGaP^7«; 
40 FB* InGaAlP^7? KliltfeJ:^ 

[0033] [mmms] mecommm^ *§zw&n 
sGaAsisii. 55 um&m**mfflm$mfo 

^tjBsr*. H9 (a) b, mmmmz. &9 (b) 

oc^r^^ 0 n-GaAslffil01itC ( GaAs 
A-;7 7 fl02, GaA smm^^m^Ltcn- I 
nGaP^7?F1121, GaAs PfSB (BJ1 1 0 
nm) 1 3 2, 1 34, 1 36M138iIn (0. 
50 15) Ga (0. 8 5) N (0. 03) As (0. 9 
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7) #p@ (mmi nm) 1 3 3, 1 35^137, 
EXfA 1 (0. 1) Ga (0. 9)As KB (B 

i40nm) 1 3 ISO'l 3 9 ft£M^S 
S^-#Fr£t4B 13 0, G a A s ggfct&^PS^ L/c p 
- I nGaP^7-; KB 12 3, p-GaAs^t^' 
Bl 0 6*CBEffiCcj:t))IB^?BfiRrS. COI^O, I 
nGaNAsii^Pl©li«+0. 5%r£>£,> 

XUKcfcO, 09 (a) VL7tt±^UVvV&feJ8ft 10 
£ e CCD<h#cr>x^^>^«^x^ K, RIE, RIB 

e, <t*>sv>if&. #ffi*p.s*>&^. c©i*(Dy 

vism* 1 — 15 Mmif^c ^K, i7f>^7X^ 

«sf£»seBi o izBtfttZo pfiijmsi o 

®KA/4 (A:&Bl&£) OmtKDA 1 2 03 (T^ 
S * ) cc J: &<£J58*M£, S i O 2 <h a - 

S i 3&>6tt*4BHKcJ:SiBS»K*JBJ«byt. 20 

S«ttl. 5 5/xmr$)ofc 0 £/c, 2 5"C^e>8 5°C 
©JSHfc*JW*ToU:l SOlCCfcofco 

^mmmi>L<\ ( m^m(icmt^^tcGR i n (Gra 

ded Index) flHSi Urfc <fcl*. 

[0035] immwi ] mi (ommmi*. *»«h*p 

SGaAsSftLhl. 3 <im*5HM«¥*Ctl'--- !f 30 

ic®«L/cfecDr^>^ 0 trr, si ozm^xmMT 

So 010 ( a ) tt % KMISi^^r. 0 10 ( b ) « 
(a) (DA -A' «*Hfc6'lSl»rffiH%^0'ri>i. & 
CC. SR^HHtt&ffiCCOC^Ta^S. p-GaAslgl 
4 1 ±Cc\ p - A 1 (0. 4) Ga (0. 6) As^7 
*F»(B«1. 5 Mm)l 4 2«rCBEffitC<fcOBEfi 
LfcSL BlWtFl 4 3*JRSW*. p-Al 
(0. 2) Ga (0. 8) As*^ KB (Bill 0 0 
nm) 144, Ga N (0. 03) As (0. 82) S 
b (0. 15) MlliSteB (115 0 nm) 1 4 5, n 40 
-A 1 (0. 4) Ga (0. 6) As ^ v KB (BJ1 
0. 4/im) 14 6*. CBEffiCC<fc«3JIB^JSKTS. 
[0 0 3 6] CVDatCi:0SiO2 HttftttU* h 'J 
VXg*gfc». Si02 I^rvx^ilt^x y Fx 
* * > y cc <fc 9 tc*§ ns cfc 5 tt^ft *<DJKt 6 

MBl. 3-1. 8mid % ^1fag3»2 .5-3. 7 
mn-C**. 3«C % SiO2m£tS«0/c££, OMVP 
E&GCcfcO, ^nh7>(7'0|IMp-Al (0. 
4 ) Ga (0. 6 ) A s^iAB 1 4 7 (BJ>0 .5 — 1 u 50 



«fP§^8- 1 95522 
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m), n-Al (0. 4) Ga (0. 6) AsSiABl 

4 8(BJ¥0 .5-1 Mm), p-Al (0. 4) Ga 
(0. 6) AsiiAf 1 4 9 (Bill -3 Mm), n-A 
1 (0. 4)Ga (0. 6 ) A s B 1 5 0 (MM 0.5m 

9Wc:/a £/c, n-AlGaAsB 

1 5 0ttp-n«^t WfiS*»ffi«:»(l|-r 

[0 03 7 ] ^te, Si02R*l»*Ufca. OMVPE 
/£g£KJ:0 n -A 1 (0. 4) Ga (0. 6) As¥ 
fflfbSl 5 1 (BJ12 Mm), n-GaAs + t^Il 

5 2CBJ10. 3 Mm)T^igKS&jAtf 0 Si02CDm^ 
^110 7Mt«l nStl0 9, PI1108 

1 5 0-4 0 0 Mmfc:§fi§U HUffiffitcSStm 1 
KM«t. SMSIBtt:S«*8 0%©*S«*BI*JSL 

[0 03 8]*<DflL 3R-^«r«^H*±«:UT, b- K 

iam^ i o m a -c^iaatt^fi b > 

1. 3MnfC*-D/c. SEfc. 2 5"C*>e>8 5"C<DeH«: 
**W ^Totil2 0 ICC* o /Co 

[0 03 9] ±lS^ife^I 1 *6 7 J: 0 , **Wtt¥«H* 
[0 04 0] 

[»IB©Jtt»] *£M§«: J: 0,25 -C*6 8 5 *CCDKH 

«cfcwsT<*s i o o K*ttjL&KaikfmttQ#«(ca 
nfc*a«ffl*»» u -if *««-r * c t #-c* fc. 

[01] *«98«:J:S»l<^ai«*S%OA:ia. 
[02] ^4*W«(W^>F5^t^ 

[0 3] AEciTo©B«4SbfcH. 
[04] In(x)Ga(l-x)N(y)As (1 - 
y ) tc*»S«*ttS4*?2*Jj:^<> F*> ^*<D 

ra^*au/c0 o 

[0 5] *»IB«cJ:S»2©l6iSffl**l//cH. 
[06] *»?8«:<fcSJB3©3l*6«*^uycH. 
[0 7] *«W(cJ:4»4©||J6W*^L//cH. 
[08] *»M(cj:*»5<Z«B*«**LfcH. 
[09] ^AUS(cj:&JK6CD$IMlM%^L^H. 
[010] **W«:J:iJB7©Wfc«*^Ufcia. 
[?^D^] 

1 n-GaPIS 

2 n-GaP^7*; KB 
3, 5 %iS4 KB 
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4 G a N A s 

7 p-GaP£^?h~Jf 



(8) »Bf8-l 9 5 522 

14 

*8 p -Ga yy'm 

9 n-GaPliS^l 
* 10 p-GaP3>^nio 



[01] 



(a) 




[02] 
SI 2 



(a) €£3fc*m# 

PS&e I InP 
#7^8 IlnOaAsP 

AEc Z AEv «= 0.32 I 0.68 



(b) *&m<r>*m& 

*MM5 : GaNAs 
AEc : AEv ~ 0.79 I 0.21 
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[17] [08] 

m 7 m s 




f$§3¥8- 1 9 5 522 
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[010] 
IH 1 0 




w^m± B2.mftm 'p^m^zm t*9 



